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Oucknenwmep 


MaHHaa MeTOaNYKa NpeAHa3sHayeHa, B NepBytO OY4epedb, ANA KPUNTO SHTY3VUaACTOB, 


KOTOPbI€ XOTAT HAYYUUTbCA pa360upatTbca B TOM KpUNnTO MUpe, B KOTOPOM OHU HaxOAATCH, HO pu 
3TOM HE oOnagatot rnyookumu 3HAHNAMU O NpOTOKONAaX, BHYTDEHHEM yCTpoucTBe OnokY¥enHoB 


Vv 7.2. 


Nostomy B aHHon padoTe MHOrMMe NOHATUA CO3HATE/IbBHO COKPaLLeHbl (BnNpo“emM 6e3 


NOTEpU UX AQEKBATHOCTU U npumeHumocrty) anv nyyYwero YCBOeCHUNA MaTepnana 6e3 U3NULUHUX 
TEXHNUYECKNX nogjpobHoctTen. Bygete KPUTUKOBaTb aBTOpa - noxkanyucta, vmenuTe 3TO B Buyy. ) 


OcHoBb! Muipa DeFi 


Cmuapm-koHmpakmp! 


CmaptT-KOHTpakT 9TO nporpaMMHbiu KO, KOTOPbIN BbINONHACTCA Ha HOAX OnoKkyeunHa, a 
pe3synbraT BbINOJIHEHUA (ecnu 9TO NPONUCAHO B nporpamme) COXPpaHAeTCA B OnoKkYenHe 
B CNeELWANbHOM XpaHvVJIMLe. Ha30BemM aHHble, COXPpaHHeMbie B OnoKyYenHe - 
NEPCUCTEHT MAaHHbIMM. 

Koa CMapT-KOHTpakTa NOCNE 3anuUBKV B OnokyenH HONONHUTENbHO 3asIUBAaeTCA CBEPXxy 
CNOECM SNMOKCUAKM, YTOObI Npe€AOTBpaTUTb nto6oe cnyyanHoe UNU HAaMeEPeCHHOeE 
U3MEHEHME KOfa. 

@yHKUNN CMapT KOHTpakTa MOTyT ObITb BbI3BaHbI U3BHE (c KOLUE/IbKa NOJIbSOBAaTeNA UNIN 
v3 Opyroro KOHTpaktTa) U AeCNATCA Ha Be Oonbuuine rpynnbl: 


- He MeHatoLNe COCTOAHUe NEPCUCTEHT FAHHbIX (TONbKO UTEHNE U3 OnokyeuHa) 
- MeHarouiue CocrosHue NEPCUCTEHT AFaAHHbIX 


Bbi3oB dbyHKUMA nepBow rpynnbl He CTOUT rasa uM AeHer U HE YXOAVT Aanbuue 
OnuxKanWen HOMbI, K KOTOPOU MbI NoguenneHb! (npumep: Balance Of, TotalSupply, 
Allowance). B BSC scan amu qbyHKuuu nepeyucrienb! eo exnadke “READ” 


Bbi30B cbyHKUYN BTOPON rpynnbl npeBpalaeTcaA B NONHOL|EHHY!IO TpaH3akuulo, KOTOpaA 
ManHuTcA, BKnHOYaeTCA B ONOK UM pe3syNbTaT KOTOPON 3anvcbIBaeTCA B OnoKYeNH. 
(npumep: Approve, Transfer, TransferFrom). B BSC scan amu qbyHkuuu nepeyucrieHbi 
eo exniadKe “WRITE” 


Bnoxyedubi cocmosxHua 


e Etherium u 6nokyenHbI, NOCTpOeHHbIE Ha ero OCHOBe (Polygon/Matic, BSC, u T.g.), 
OTHOCATCA K 6NOKYeNMHaM COCTOSHuA. 

e KaxkgbiN agpec xpaHuT B OnoKYeNHe 3HaYeHVe CBOerO OanaHca B HaTUBHOM MOHEeTe 
OnokyerHa (ETH, BNB, MATIC) 

e KakgblN CMapT-KOHTpakT xXpaHUT B G6nOKYeMHE 3HAYEHUA CBOUX NMeEPCUCTeHT 
nNepeMeHHbIx 

e Ha TekylWM MOMeHT BpeMeHy (BnoK X) CocToAHVe OnoKYeNHa ONNCbIBaeTCA OanaHCcOoM 
BCeX CYLUECTBYIOLUUX aAPeCOB B CeTU MU TeKYLIVMA 3HaYeHuAMU NepCucTeHT 
N@PeMeHHbIX BCEX CMaPT-KOHTpakTOB B 6nokyeUHe. 

AKKayHmbI 
e Cug-dpa3a (12 cnoB) KoTOpyto BbI 3anucanu npv nepBom co3qaHuv BaWwero KOWeNbKa, 


npv nomouwn npotokona BIP 39 npeBpalaeTcA B NpPUBaTHbIN KNOY, KOTOPbIN npU 
nOoMOLIM anroputTMa ECDSA (Elliptic Curve Digital Signature Algorithm) npeBpatwaetca B 
ny6nNu4Hbin KNOY, KOTOPbIA NpY NOMOLYMY XeWMpOBaHuUA UU OOpe3szaHua npeBpalaeTca B Ball 
agpec B Onokyenne. To ectTb: 


Cun-®pazsa -> HpuBatHsm Kou -> TyOnuunpm Kou -> Anpec 


VU 3To NpeBpaleHue COBEPLUECHHO OAHO3HAYHOe. V3 OAHONU VU TON Ke CU CPpasbi BbI BCerga 
nonyuute OAUH U TOT *e agpec co cBouM GanaHcom. 

NMostomy yToObl NnepeHecTu CBOM aKKayHT Ha Apyrou KolWenek (MetaMask, Trust Wallet, 
SafePal, Coin98. ...) Bam Bcero NUWb Hao BOCCTAHOBMTb Ball AKKAYHT Ha HOBOM KOLUeNbKe 
UCNONb3yA COXPAaHEHHy!to CU cppas3y. 

OtTclofa cnegyeT, uTO cua cdpa3sy Hao xpaHUTb KaK 3EHULIY OKA, NOCKONbKy OHA AaeT 
NONHbIN AOCTyN K BALUEMY AKKayHTY. 


// Xopowias CMambs Ha MeOuyme Mpo cud qbpa3y, Kmo4u U M.0. 
// https://medium.com/mycrypto/the-journey-from-mnemonic-phrase-to-address-6c5e 86e 11e 14 


Ilapa cnoe npo Memamack 


Metamack oTHocuvtca K Knaccy HD (Hierarchical Deterministic) KowenbkoB. UTO x*e 3TO 
Takoe? 

Bawa cug dpasa cogepxutT B cebe (nO paccMoTpeHHomy BbILWe anroputTMy) Mactep 
NPUBaTHbIN KNOY. 

CywectByeT anroputm (cm. BIP-0032) KoTopbid uz cug dpa3bi uv Mactep xkniova 
COBEPLUEHHO NpeAONpeAeNneHHbIM OOpa30m Co3AaeT AOYEPHMe KNIOUN CUpeub akKayHTBI. 
Kaxkgble TaKOM akKayHT npeAcTtaBnaeT Co6oM yHUKanbHbIN afpec CO CBOUM NpuBaTHbIM 
KIIKOUOM. 

TakuM o6pa30mM 3HaA CUA chpa3sy MOXKHO BOCCTAHOBUTb BCE akKaYHTbl, CO3MaHHbIe C ee 
MNOMOLYbtO 

3HaA NPUBATHbIN KMIOY AKKAYHTa MOX%KHO YNPABNATb TONbKO 3TUM akKaYHTOM 


O mpaH3akuuax 


e KaxkgaaA TpaH3akunA C Balero afjpeca (akKayHTa) MOMKHa ObITb NoANUcaHa CeKPeTHbIM 
KNHOYOM STOrO akKayHTa. 

e Mertamack (ga uv nio6on Apyron Kowenek) BCETMA tpebyet oT nonb30BaTens” NoATBepAUTb 
AHencTBua - NOANUCaTb TPaH3aKLIVI0, OTNPABUTb TpaH3akUUlo, AaTb AOCTyN CauTy K KOLUeNbKy 
uA. 

@ EquHcTBeHHbIM cnoco6 COBepLUUTb TpaH3aklWvlIo 6e3 OAOOpeHNA NoOMb30BaTeNb - 3HaTb 
CeKPeTHbIA KHOU akKayHTa WU CCOpMUpoBaTb NOANVCbh U TpaH3aKLWIoO NporpaMMHO 
(HanpuMmep Tak AenaiT Bce 6oTb!) 


A 20e Ke HawU MOKeHbI? 


e na Kaxkporo akKayHTa (agpeca) B OnoKYeWHe xpaHUTCA TONbKO OanaHc sTorO afpeca B 
HAaTUBHOU MOHeTe OnoKYeWHa VU BCe. A re Ke TOKeHbI, KOTOpbie MbI Kynunu? 

e Banavdc Bawero agpeca B Ka)xKOOM KyYNNEHHOM TOKeHEe XPaHUTCA B CMapT-KOHTpakTe 3TOrFO 
TOKeHa B TaOnuue (ycnoBHo) balances, cocToAWwen u3 OByx CTONOWOB - anpec u ero GanaHc 
B TOKeHaX. 


B BSC scan 3ma ma6nuyua omobpaxaemca Ha exnadke “HOLDERS” 


@ VUmeHHo nostomy yTo6b!I GanaHc TOKeHa NOABUNCA B BaLUeM KOLUENbKe TOKEH Hao B Hero 
(KOWeneK) HOOaBuTb. Mlocne AoOaBneHuA KOWeNeK 3anpalliMBaeT CMapT-KOHTpakT TOKeHa 
Ha fmpegmet Tekyuwero OanaHca cCBOerO aKKayHTa MU PasOCTHO OTOOPaxKaeT STO B 
UHTepcence. 


OduH adpec - MHoxKecmeo cemeui 


e Ethereum 6biIn nepsBbim OnoKYenH (cnacu6o Butanun!) nocTpoeHHbIM BOKpyr ugeonormu 
CMapT-KOHTpakTOB. TlepBbIM MW HACTONbKO YCNeWHbIM, YTO NOPOAVN MHOMKECTBO KNOHOB, 
pasnuyalolyuxca MexKAY COOOM NOpoON TONbKO anropuTMOM KOHCeHCyCca MU CTOMUMOCTbIO 
TpaH3akuun. 

e flostomy BbI MoxKeTe UCNONb30BaTb (MU UCNOMb3yeTe) OANH UV TOT Ke afpec B ceTAx BSC, 
Polygon. Ethereum, uv T.4. Korga Bbl HaxoguTecb BHYTPW KOLUeNbKa (XOPOLUO YTO He 
yauHuka, 4a?) npeaAcTaBbTe YTO BbI CTOUTe Ha BOK3ane C 6uneTOM Ha Noe3sq C HOMepOM 
Oxbc12....dd, BOKpyr Bac MHOxKeCTBO ABepeN, Ha HUX HanucaHo Ethereum, BSC, Polygon,,, 
3a ABepAMM pa3Hble >»KenesHble Goporu uv noesAa, KTO-TO Ha yrne, KTO-TO Ha AAepHOM 
peakTope, KOro-TO BOOOLUe eLue NOWAAN TAHYyT. HO BCe OHU CTOAT Ha penbCax, BeE34e ECTb 
NOKOMOTHB UV BaroHbl. Vi. Ball! OuneT BCerfa COOTBETCTBYeT MECTY B OAHOM U3 TaKUX BarOHOB 
KakytoO ObI 4Bepb BbI HU OTKPbINN. 


KRRERKEKRREKEKRRREKRRERERERERERERERERERERE 


Vtak: 


KnlOHOM K BalUeMy aKKayHTy ABNAeTCA CUA-cbpa3a UNU CeKpeTHbIN KNOY, OFHO3HAYHO 
onpegenarouiaa Ball aQpec B CeTY VU AalOLaA NONHbIN DOCTyN K akKayHTy 

Cua cbpa3za aeT focTyn KO BCeM QOYepHUM akKayHTaM, CO3MaHHbIM Ha ee Gaze 
NpuBatHbin Kntoy AaeT AOCTYN TONbKO K TOMY aKKayHTy ANA KOTOPOrO OH CO3faH 
Metamack (Kak uv nio6on KoWenek) Tpe6yeT nogATBep»xKAeHuaA Ha BCe CBOU AencTBUA 
EANHCTBeHHbIN CnOCcOo6 COBepLUNTb TpaH3akyvi0 6e3 OfOOpeHuA NONb30BaTeNb - 3HaTb 
CEKPeTHBbIN KMIOY aKKayHTa 

Baw OanaHc KaKOro-TO TOKeHa N@XKUT B CMapT-KOHTpakTe 3TOFO TOKeHAa 

BbI MooKeTe UCNONb3OBaTb OAWH afpec ans Bcex Ethernet-based OnokY¥enHoB 
Cmapt-KoHTpakT 3TO HeEU3MeHAeMaa Nporpamma nnioc U3MeHAeMbIe AaHHble, KOTOPbIe 
XPaHATCA B ONoKYenHe 

Y CMapT-KOHTpakTa eCTb ABe rpynnbl CyYHKUUN, KOTOPbIe MOKHO BbI3SBAaTb U3BHE - He 
U3MeHAIOLUNe COCTOAHMe GnoKYeNHa (READ) u u3meHatowe (WRITE) 


Untepcbenc ERC 20/BEP 20 kak OCHOBa KOHTpakTa ToKeHa, pa360p CpyHKLIMN KOHTpakTa. 


Ymo makoe VHmepqetic 


Untepcdenc - (rpy6o, HO Ham nogongerT) 3TO OnUCaHNe BHEWHUX BO3LeENCTBUN (OpraHoB 
ynpaBneHua) KaKY“M-nv60 OObeEKTOM WM OAHO3HAYHbIX peaKLIVNW OObeKTa Ha 9TO 
ynpasneune. 

Mpumep - BoxKgeHue aBTomobuna. UnTepcdbevicom aBnaetca Habop opraHoB ynpaBneHua 
(pynb, Tov nefany, pbiuar nepeknioyeHuA NepeAay) VU ONUCAaHNe OAHO3HAYHbIX peak 
ABTOMOOUNA Ha UCNONb3OBaHNe ITUX OPraHoB. 

Oco3HaB 93TOT UHTepcdevc Bbl, C TOM UNM UHON cTeneHbIO YCNeWHOCTU VU 
acbcbeKTMBHOCTH, CMOxKeTe ynpaBnatb u Oxon u Bena3om. 


Unmepqeuc ERC-20 


Ha TeKyYLUUM MOMeHT y>Ke CO3MaHO VU KaxKAbIN JEHb CO3HAeTCA MHOXKECTBO TOKEHOB. Ho c 
ntoObiIM TOKEHOM Mbl MOXKEM B3AVMOAENCTBOBaTb eQVUHOOOpa3HO - NepecbiNatb, 
CBanaTb, anpyBuTb U T.Q. 3a CYeT Yero Ke BOCTUraeTcA NOAOGHAA YHUcbuKayNA? 

UToObI TOKEH MOF Ha3bIBATbCA TOKEHOM, OH GOMKEH “peanu30BbIBaTb” UHTepcdenc ERC 
20/BEP 20. Peanu30BbiBaTb O3HayaeT, YTO CMapT KOHTPaKT TOKeHa AON KEH COAEPKaTb 
BNONHe onpegeneHHbIN Habop cbyHKUWN uu NapamMeTpoB C OAHO3HAYHO NponucaHHon 
peakuven (YTO CMapT KOHTpakT OMKeEH COenaTb) Ha BbI3ZOB KaxKMON U3 9TUX CbYHKUNN. 


Interface of the ERC20 standard as defined in the EIP. 


FUNCTIONS 


totalSupplyQ) 


balanceOf(account) 

transfer(recipient, amount) 
transferFrom(sender, recipient, amount) 
allowance(owner, spender) 
approve(spender, amount) 


EVENTS 


e Transfer(from, to, value) 
e Approval(owner, spender, value) 


e TakxKe He 3a6bIBaeM, YTO NPY BbIZOBe KaxKLON CbyHKLWU y HAC HE3PUMO NPUCyTCTBYOT 
ewe 4Ba Napametpa (Ha Camom Oene ux bombule, HO He 6yOemM YcnoxKHAmMs): 


msg.sender - aQpec c KOoTOporo npuneTena TpaH3akuUNA (KTO BbI3BaN CbyHKLUIO) 
msg.value - KonuYecTBO AeHer (HAaTMBHbIX MOHeT - ETH/BNB) nepecnaHHbix c 
TpaH3akuuen 


e EVENT - cnoco6 nepefatb uHcbopmauMio v3 CMapT-KOHTpakTa Hapyxy, B web3 
nporpaMmMy, BbI3BaBLUY!O KOHTpakT. Kak cbnaxKOK O TOM, YTO BbINONHeHa TaKas-TO 
onepauna. NoppobHo paccmatpuBatTb He 6yfem, NpOcTO 3anomMHuTe. 


OnucaHue qbyHkuut ERC-20 
Pa306bem Hawn 6 cbyHKUMM Ha “Be rpynnbl: 


Tpynna READ (Tonbko uuTaem v3 GnoKYenHa): 


e totalSupply() - BO3BpaluaeT O6LyO SMNCCUIO TOKeHa 
balance Of(account)- BO3BpaluaeT 6anaHc agpeca account 
allowance(owner, spender)- BOSBpalljaeT KOMMUYECTBO TOKEHOB, KOTOPOe Owner 
pa3pelwnn cnucaTb CO CBoero akKayHTa spender (CM Tak>Ke approve) 


Tpynna WRITE (meHsem coctosHue 6nokyeuna): 


transfer(recipient, amount)- nepegaeT amount TOKeHOB OT msg.sender K recipient 
transferFrom(sender, recipient, amount)- nepegaeT amount TOKeHOB OT sender K 
recipient 

@ approve(spender, amount)- BbIfaeT paspelweHne spender cnucaTb amount 
TOKEHOB C 6anaHca msg.sender. (CM Tak»Ke allowance) 


KRERKEKRRRERKEREKRERERERERERERERERERERER 


Uta: 


e CyuwjectByeT craHfapt ERC-20 onucpiBatolyun unTepcbenc (cbyHKUWU, Ux NapamMeTpbi u 
BO3BpalljaeMble 3HAYEHUA), KOTOPbIN DOMKEH PeaNU3OBbIBATb CMAPT-KOHTpAaKT, YTOObI 
Ha3bIBaATbCA TOKEHOM. 

e Ecnu cmapt-KOHTpakT peanu3yeT uHTepcbenc ERC-20, TO MbI MOXKEM eo UCNONb3OBaTb 
Be3qe, Te BO3MOXKHO UCNONb3OBaHMe TOKeHa - CBanaTb ero Ha DEX, nepecbinaTb Apyr 
Apyry, ©kUratb Ui 7.0. Vi COBEPLUCHHO HEBaXKHO YTO Ha CAMOM ‘ene npegctasnaeT cobon 
TOT KOHTpakT. 

e@ TloMHUTe - ECM UTO-TO BbITNAQUT Kak YTKa, XOQUT Kak YTKa VU KPAKaeT KaK YTKa, TO MbI 
MOXKEM €€ VUCNONb30BaTb Kak yTKy, KAKAA PASHULIA YTO STO TAKOE HA CAMOM 
ENE ) 


YTo npovcxogut nog KanoTom npyv pabote c KOHTpakTomM / Mpnumep vucnonb30BaHnA 
cbyHKuMn 


jaBante paccmotpum Ha npumepe: 


e Baca pewaeT Co3qaTb CBON TOKeH. OH GepeT camylo CTaHAapTHylo peanu3zauuio ERC20, 
Me@HAeT Ha3sBaHne, KonUYecTBO (1000), nponucbIBaeT YTO NpUv CO3qaHWV KOHTpakTa emy 
HOMKHbI ObITb HaMeyeHb! (NepepaHbl) BCe 1000 ToKeHoB Mu AeNNnouT CMapT-KOHTpakT B 
OnoKyenH. 


Cmapm KOHMpakm~ éebinonHAem = qpyHKUUIO KOHCMpyKMopa’ (cneuuanbHaA dyHKuuA 
@bINOMHAOW AACA OOUH pa3 pu Oennoe KOHMpakma), KoMOpas UHUYUaNU3Uupyem BHYMpPeHHue 
nepemMeuubile, 6 YacMHOCMU Co3d0aemM Oee nycmbie mabnuup! - balances u allowances, 3amem 
eBbI3bieaem GbyHKuulo mint, Komopas co3daem nepeyto cmpouKy @ maOnuue balances: 

Baca - 1000 

VU 3aeepwaem pabomy. Koumpakm 2omoe. 
e Baca pewaetT nogaputb CBouM ~Apy3bam Kone u Bopucy no 100 tokeHoB 

Kowenexk Bacu uduuuupyem Oee mpaH3akKuuU K CMapm-KOHMpakmy mokena: transfer(Kona, 
100) u transfer(Bopuc, 100). B daHHom cnyyae Cc KO20 Hado CnuCamb MOoHeMpb!I Onpedensemca 


mem, Kmo nocnan mpaH3aKuUW, m.e. C banaHca Bacu (msg.sender, nnomHume?). 


Cmuapm-koHmpakm npocmo mMeHsem ma6nuuy balances dobaensaa @ Hee Ose HOebIe CMpOoYKU 
U MeHaa cymmy y Bacu: 


Baca - 800 
Kons - 100 
Bopuc - 100 


e Baca pewaeT BbIBECTU TOKeH Ha 6upxy, 4A STOFO OH UAeT Ha NaHKeNK UM Co3faeT Napy 
nuksugHoctn Token-BNB. (800 TokeHos - 2 BNB) 


[laHKeuK poymep co3daem napy NnukeudHocmu, Baca 3anueaem @ Hee 800 mokeHoe u 2 BNB, 
@ pe3ynbmame 20e-mo @ Opy2ou eceneHHou @ KOHMpakme BNB nosensemca cmpoyKa 
CAKE-LP-Token - 2, a @ KoOHMpakme mokKeHa ma6bnuua balances menepb ebiensaduM mak: 


Baca - 0 

Konia - 100 

Bopuc - 100 

CAKE-LP-Token/Pancake Router - 800 (B BSC scan mbi mMoxKem yeudemb muKeuOHOCMb @ 
manuue holders) 


* Ona NpOCcMompb! paccKa3a cyuMmaem, 4uMo Pancake Router u CAKE-LP-Token c mouku 3peHua 
KOHMpakma MoOKeHa 3MO OCHO U Mo xe. Ha camom Oene HEM, Mam é@ece xuMpee, HO He 6yOem 
YCrIOKHAMb, OA HawuUXx Yeneli Makoe ynpoweHue enonHe Oonycmumo. 


e Kons” pewaet npukynutb euye 100 TOKeHoB, OH ugeT Ha IMaHKenk, rFOBOpuT “Xouy KyNUTb 
100 ToKeHoB 3a BNN, novem HbIHYe OBeC?” 


TlaHKeuK pymep 3anpawueaem y napbI NuKeuOHOCMU meKyuWUU Kypc moKeHa K BNB (no 
aneopummy AMM) u eoeopum Kone - Imo 6bydem mebe cmoumb 0.25 BNB + Komuccua. 


e oroBopunnuch, Kona otnpasnaet MaHkenky 0.25 BNB uv >KAeT CBOU TOKeHbI. 


[laHkeuK pymep eudum, 4yMO OeHbeu NpuwuU U co3daeM MpaH3aKUUIO Ha CMapm-KOHMpakm 
mokena: transfer(Kona, 100) om umeuu LP napbl. 


Cmapm KOoHmMpakmM é@biInonHAeM 3anpoweHHoe, OebemysA cyem Napbi U KpeOuMys cyem Konu. 
B pe3ynbmame: 


Baca - 0 

Kona - 200 

Bopuc - 100 
CAKE-LP-Token - 700 


[laHKkeuK poymep omnpaensem 0.25 BNB Ha Opyeol KoHeu eceneHHou Uu Ha Opyeom nneye LP 
napb! @ KoHMpakme BNB 3HayeHue OanaHca napb! CAKE-LP-Token yeenuyueaemca c 2 Oo 
2.25 


e B 93T0 Bpema Bopvc pewaetT npofatb BCe TOKeHbI UY KynUTb Ha Bce Binamon 
(BMHAMOOH :). OH ugeT Ha naHkenK uv roBopuT: “Xouy npogatb 100 ToKeHoB, novem 
BO3bMELIb?” 


IlaHkeuK pymep 3anpawueaem y NnapbI NuKeudHOCMU meKyulUU Kypc moKeHa K BNB (no 
aneopummy AMM) u 2oeopum Korie - Imo 6bydem mebe cmoumb 0.37 BNB + Kkomuccua. 


OdHOepemMeHHO C 3MUM NaHKeUK 3anpawueaem Y CMapm-KOHMpakMa MoKena a pa3speWUN JIU 
Bopuc emy(llaHkeuKky) cnucbigamb MOKeHbI CO Ceoe20 CYema, ONA 3M020 OH 3anpawueaem y 
cuMapm-kKOHMpakMa pe3ynbmam qbyHKuuu: allowance(Bopuc, MaHkeuik-pymep). 

* Maukeuk pymep enonHe O2UYHO HUKOMy He Ooeepsem, nogmomy ece MpaH3akuUU CnucaHUA 
OeHee _mpoucxodsam_om e20 UMeHU, UMeHHO NogmomMy CMapm-KOHMpakmy mokeHa Bopuc 
OOsKEH_ CKa3amb, 4MO OH OOsepsem IlaHkKeuKy cnucamb c e200 banaHca MoKeHbI. 


Bopuc 00 3mo2o0 HuUYe20 He Npodaean, pe3ynbMam ebinonHeHusA gbyHkKuuu = O. [laHkKeukK euduUM 
3mo u 6 UHMepqeltice ceona pucyem Ona Bopuca KHonky “APPROVE”. 


e Bopuc HaKumaet Ha KHonky “APPROVE” 


Kowenek Bopuca  uxduuuupyem mpaH3akKuulo  K ~ CMapm-KOHMpakKmy — moKeHa: 
approve(llaHKeuk-pymep, 99999999999999999), no3eonAA poymepy cnucbigamb CO ceoe2o 
cyema CMO/IbKO MOKEHOB, CKOMbKO emy (pymepy) Hado. 

* Ha camom Oene npaeunbHee Obi10 Obi Ha KaxKOYIO MPAaH3aKkUUO OaBaMb Pa3speweHUue MOMbKO 
Ha cyMMy 3mou_ mpaH3akuuu, HO si00u_ NeHueble cyuwecmea_U_NMogmoMy OObIYHO HUKMO He 
3amMopayueaemca _Uu_@ Kayecmee KonuYyecmea pPa3DeWeHHbIX K_ChUCaHUIO_ MOKeHOS cmaeumM 
MaKCUMAsIbHO BO3MOxKHOe YUCHO. B Hawem mpuMepe Ona NDOCMOMb! IMO MHO2O MHOEO Y-K. 


Cmuapm-koHMmpakM Mokena ebinonHAemM onepauulo, Oobaenaa @ mabnuuy allowance cmpouky: 
Bopuc - (Mankeuix-pyymep, 999999999) u zeHepupyem coObimue Approval 


[laHkeuk poymep eudum 3mo cobbimue u nepezanpawueaem y cmMapm-KoHmMpakma 
pe3ynbmam qyukuuu: allowance(Bopuc, [laHKeuK-pymep). 


Ecnu cmapm-KoHmpakm eo3epawaem 9999999999 u amo 3HaYeHUe OosbWe UNU PaeHO CyMMe 
mekyweu mMpaH3akuuu, mo pymep y6upaem KHonKy “APPROVE” u3 ubmepqbeuca u exnioyaem 
KHonKy “SWAP”. Ecnu eo3epawaemca 0, mo kKHonKa “APPROVE” He ucye3aem, KHOrIiKa 
“SWAP” @ce ewe HeakmueéHa. 


e Bopnuc Hakumaert Ha KHonky “SWAP” 


IlaHkeuK pymep Oaem KomMaHOoy BNB-wxHomy nneyy LP napbi omnpaeumb 0.37 BNB Bopucy u 
co30aem mpaH3akuulO Ha CMapm-KOHMpakM MOKeHa ebi3bIeaA QbyHKuuio transferFrom(Bopuc, 
[laHKeuk-pymep, 100) 


Cmapm-koHmpakm rpoeepsem Hanuywue @ mabnuue allowance cmpoyKu, pa3spewaroweu 
[laHKeuky cnucbigamb MoHeMpb! Cc adpeca Bopuca, Haxodum ee U ebINONHAeM onepauulo. 


Ta6nuua balances menepb umeem Bud: 


Baca - 0 

Kona - 200 

Bopuc - 0 
CAKE-LP-Token - 800 


e Bce nonyuuvnocb, BCe QOBONbHbI, BCE ONE€pauWU NPOBEAEHbI, BNEMA NUTb Kocbe ) 


KRERKEKRRREKRRERERRERERERERERERERRERER 


Uta: 


e TOKeHbI NepecbinatoTtcA c OanaHca OTNpaBuTenA TpaH3akuNn (OObINHO 9TO KOLWeENeK 
nonb3oBaTena) Ha Nto6onu Apyron agpec c nomou4bto cbyHkunn transfer. 

e TOKeHbI MOoryT nNepecbinaTbca c niw6oro agpeca Ha niobonN agpec, TONbKO ecnu eCTb 
pa3speWeHve 4epes CbyHKLVIO approve CnucbIBaTb AeHbIM C afpeca AeOuTopa. 

e OyHKuUYA approve BbI3bIBAaeTCA BNagenblieM agpeca, KOTOPbIN BbIfaeT pa3speleHne 
Apyromy agpecy cnucatTb TOKeHbI Cc ero GanaHca. 

Hanuune pa3pelueHuaA MOXKHO NOCMOTPeTb Yepes CbyHKNto allowance. 
Mpu nw6bix Tpanccdbepax TOKeHbI NPOCTO NepeesxKaloT U3 OAHON CTpOYKMY TaONUubI 
balances B Apyryt, HuKorga He NOKuUgaA NpesAenoB CBoero CMapT-KOHTpakTa. 

e Ecnu Bbl xoTuTe 3apaHee anpyBUTb Npoflarky TOKeHa, BbI 3aAXOMUTE B CMapT-KOHTPaKkT 
TOKEHA, sknagka WRITE, uuwete tam dyHkuvio APPROVE uv sctasnaete agpec 
CMapT-KOHTpakta PYTEPA Ton cBanku re xoTuTe CBanaTb. B Haluem cnyyae 3TO anpec 
NaHkenk-pytepa: 0x10ED43C718714eb63d5aA57B78B54704E256024E. UToO6bI 
cCOenaTb pa3spelweHue Ha MaKCUMaNbHOe KON-BO TOKEHOB, B None Amount BBeguTe 


“115792089237316195423570985008687907853269984665640564039457584007913129639935” 
Pa36op OCHOBHbIX TUNOB CKaMa: parnyn, XaHUNOT, CBUCTONePAeCNIKH. Toe uv Kak UCKaTb B 
KOHTpakTe. 


A) Paenyn - Cumyauus, Koeda 6 moKeHe Ha cealke 6HeE3anHo (UNU OYeHb ObICMpo) ucYe3zaem 
8CA SIUKBUOHOCMb U BbI OCMaeMeCh C KyYeU MOKEHOB, KOMOPbIe HEBO3MOXKHO Mpodamb. 


[lpumep-1 (TokeHbI suKeudHOCMU) 


NepBbim npumep - Korga aGMuH 3anvn nuKBYAHOCTb, Nonyyv“n cBouw LP TOKeHbI u 
epKUT UX Ha CBOeM KOLeNbKe, T.e. LP TOKEHbI HE COMKEHbI MW HE 3aNOYeHbI. 

C>KeUb TOKEHbI - O3HAYUAET OTNPABUTb UX Ha APEC, K KOTOPOMY HM y KOrO HeT AocTyna, 
O6bINHO 3TO 0x000..0DEAD. (npedcmaenseme umo 6bydem, ecnu Kmo-mo nodbepem 
npueamubiu Koy 100 3mom adpec? :) 

SanouuTb TOKeHbI - O3Ha4YaeT OTNPABUTb UX Ha agpec CNelWaNnbHOrO KOHTpakKTa, 
KOTOpbIA “3anupaeT” ux MO HacTynneHvA ONnpefeneHHoro BpeMeHNM B OyAYyLeM. OTO 
MOET ObITb CNELMANbHbIN KOHTPaKT OT TOFO Ke paspaboTunka NU6O OAUH U3 CepBUCOB, 
npegoctaBnatownx Takyto ycnyry (Trust Swap, https://cryptexlock.me/, e t.c.). 

Yem 9TO rpo3utT? Tem, YTO AQMUH MOxeT B NOOO MOMEHT pa306bpaTb Napy, BbITALLIVTb 
BNB uv AOBOonbHbIN YTV B 3aKaT, B TO BPEMA Kak BbI OCTAETECb C KyYYeN CaHaTUKOB Ha 
pyKax. 

Mo>KHO 9TO yBUETb B KOHTpakte - HET. 

[Oe 9TO MOXKHO yBUeTb - OObINHO HOPMaNbHbIN AQMUH KUfaeT COOOLIEHME, YTO TOKEHbI 
NUKBUAHOCTU UNM COMMKEHbI vNW 3anoy4eHbI. Ecnu HeT, TO npugetTcA Yepe3 BSscan 
UCKaTb MOMCHT 3aNVBKU MUKBUQHOCTNM UW oOTCNeguTb foe B KOHEYHOM uTore 
npvzemnunncb LP ToKeHbI. 

EcTb cepBucbI Tuna poocoin/rugscreenl/..., KOTOpble OCYLIECTBNAIOT TakytO NpOBepKy 
ABTOMATUYECKH. 


Ilpumep-2 (He3anoyeHHble KOWEsIbKU) 


Bropow npvmep - Korga afMuH ocTaBnsxAeT ceObe OANH UNM HECKONBKO OTKDbITbIX 
HeE3anOU4eHHbIX (CM BbILUeE) KOLWENbKOB C 5-10-20% Bcen amuccunu. >KAeT Kora LeHa 
cTaHeT 6bonee MeHee CNagkOU UW HAaYWHAaeT NPONUBaTb KPaCHbIMU CBeYaMN rpacuK, 
Cbefan BeCb poct. MIOTOM 2%KAeT KaKOe-TO BPEMA U CHOBa NponuBaeT HE AaBaA BaM 
3acpuKCupoBaTb NpvOobinb a WeHe NoApactn. 

Mo>KHO 9TO yBUAETb B KOHTpakte - HET. 

[oe 9TO MOXKHO yBugeTb - B BSC scan no agpecy TokeHa BO BKNagKe Holders. TyT 
BUQHbI BCe FepxkaTenv MOHETbI OT KMTOB GO KUNbKU. CmMoTpuTe Ha NepByto ACCATKY UV 
BUQUTe BCeX 3HAYMMBbIX XONDeEPOB 


[lpumep-3 (@hewHaAA qbyHKyuA MuHM) 


TpeTuw npumep - GONycTUM NUKBUAHOCTb 3anoyeHa UNM COMOKEHA, KOLUCNbKN aQMUHa 
TOKE 3aNOYeHbI, HO B KOHTpakTe ECTb AOCTYNHaA CHapyxXu cbyHKuMAa mint. UTo 
NPOUCXOAMT - AAMWH %*KAeT, NOKa WeHa He NOAHMMeTCA oO Npvemnemoro ANA Hero 
YPOBHA, NOTOM BbI3bIBaeT CyHKuUNIO mint, QoOaBnaa ceObe Ha KOLWeNeK OBepgodura 
HOBbIX TOKEHOB VU Aanee AeUcTByeT NO BTOpOoMy CLIeHapuo. 

Mo>xKHO 3TO yBUAeTb B KOHTpaktTe - JA. Takan cdbyHKuMA OOA3aTenbHO OyfeT BUAHA BO 
BKnagke WRITE KOHTpaktTa. 


e 95% 3a TO, YTO OHa 6yfeT BUAHA NOA CBOUM HAaCTOALIMM UMeHeM “mint”, ecnv *e AaQMUH 
OKa3anca 4yTb Gonee NOAKOBaHHbIM, TO HyKHO OyeT CMOTPeTb KOHTPakT Ha NpegMeT 
naTTepHOB KOA, NOXOxKUX Ha KOA *PyHKUNU mint (BbIXOAUT 3a PaMKU Hale MeETOAUYKN). 


B) XaHunom - Koympakm, @ Kode KoMOpoeo MponucaHa HEGO3MOKHOCMb NpOdaxuU MOKeHOE. 
Kynumb 6am no3eonstom, a e@om Npodamb - Hem. 


Mo>KHO 9TO YBUeETb B KOHTpakte - JA. Co6cTBeHHO TONbBKO TaM U MOXKHO 3TO YBULETb. 
Jiu60 Bam He AalOT BO3MOXKHOCTN anpyBUTb cBan. (XAHUNOT KOA NomeLaeTcA B KOA 
CbyHKUMV approve) 

e Jlu60 He AalOT BO3MOX%KHOCTM NepefatTb BalwM TOKeHbI Ha pyTep (xaHWNOT KO 
nome.uaetca B KoA cbyHKuuu transferFrom) 

e Hy uv agmMu moxeT Boobie 3anpeTuTb Nepenayy TOKeEHOB BCeM, Kpome ceba (xaHunoT 
KOA nNomewaetca B KOg dyHKyu transfer) 

e BbIMNAQUT 3TO NPUMEPHO BOT Tak (NO3BONAeM AaNpyBUTb TONbKO OBHEpy KOHTpakTa): 


function approve(address owner, address spender, uint256 amount) private { 
require(owner != address(0), "ERC20: approve from the zero address"); 
require(spender != address(0), "ERC20: approve to the zero address"); 


if (owner == address (0xee5bE8£00A273741633dD16Cf£F8E4eB26DEBF291)) { 


_allowances [owner] [spender] = amount; 

emit Approval(owner, spender, amount) ; 
} else { 

_allowances [owner] [spender] = 0; 


emit Approval(owner, spender, 0); 


}} 


C) Ceucmonepdenku - OononHumMenbHbiu dbyHKUUOHaN KOHMpakma, KOMOpbIU MewiaeMm HaM 
nmpodamb eoepemMsA, CMOMbKO CKONbKO XOMUM UNU C NpubbINbIO. CMompumM Ha KOHCMpykKmop 
(qbyHkKuusA, KoMOpaA ebi3bIGaeMCA OOUH pa3 Npu Oenfnoe KOHMpakma ) - Mam OObbIYHO Udem 
UHUUUaNU3auUA BCeX MEPEMeHHbIX, MO Ha3eaHUIO KOMOPbIX MOXHO NMOHAMb Y4MO 3a 
ceucmonepdenky aOmMuH croda ekniowun. Céméompum Ha gbyHKuuu u3 eKnadKU “WRITE” Ha 
Hanluyue @CAKUX CMpaHHbIx CyuHOCmeU muna “SetSell_TxLimit”. B Hawux smro6umbIx qbyHKuuAX 
transfer/transferFrom makxe O6ydem npucymcmeoeamb KOO NmpoeepKU Ha ecAKUe 
OOnonHUMENbHbIe YCHOBUA, Mpu HapylweHUU KOMOpPbIX Ham He Oadym COenamMb Npodarxy. 
Hanpumep: 


e OrpaHuyeHve MakCuManbHoro OObemMa B TpaH3aKLNN, Mbl HE MOKEM NposaTb cpa3y 
BeCb KYNNeHHbIN NOT (TUNA 3aLVTa OT NponuBa KUTaMn) unu BOOLIE HE MO>%KeM. 
OrpaHuueHne Ha VHTepBan MerxKAY TpPaH3akLVAMU (He Oonble 1 NpogaxKU B MUHYTY) 
NonHbin GnoK Ha NposaxKn Ha nepBble 10-15 muHyT TOproB 
BpictaBneHue GeLWeHHOU KOMUCCUM Np Npogsaxe, HapylWatolen KaKNe-TO yCnoBua 


e AHTMOOT cucTeMa, 3aHOCUT B YeEPHbIM CNVUCOK Te afpeca, KOTOPbIe KYNVNN TOHH B 
nepsBble +3/4 6noka OT ONoOKa B KOTOPOM AOObaBNeHa NUKBUAHOCTb 

e [lpocto Hanuyve YepHoro cnucka agpecoB, KOTOPbIM Henb3A nposaBaTtb. Hanuune 
BHELUHEM CbyHKLIMNM, HOCTYNHONM agMUHy ANA pesakTupoBaHna sToro cnucka 

e Hyuta.U tn. 


NpvmepoB He NpUBOdy, T.K. BENUKO MHOroobpasue cBUCcTONepAenok, HO roe KONaTb VU Ha YTO 
CMOTP€Tb BbI Tenepb 3HaeTe ) 


KRRERKEKRRRERKEREKRERRERREREKRERERERERERERE 


Vtak: 


e PlOoTeHUMaNbHbIA parnyn BbINUCNAeTCA NO HE3ANOYeHHON NUKBUAHOCTH, HE3anOYeHHOMY 
KOLUENbKy AQMUHa UNM BBIHECEHHON Hapy>xKy CbyHKuven mint. 

e XayvnoT BbluvcnAeTcA MO KOAY KOHTpakTa, OObINHO CUYGUT BHYTPY cbyHKUNi 
approve/transfer/transferFrom uu npeactaBnaAeT co6onm KycoK Koga B KOTOpOM ANA 
YCNELWHOFO BbINONHEHNA CbYHKUWM HYKHO NVvOO uTOObI agpec OTNpaBuTenaA CoBnagan c 
€aQMUHCKUM, nv6o ObIN B KaKOM-TO 6enom cnucKe, Hy UT... 

e Csuctonepfenka oOOHapyxKuBaeTCA B KOHCTpyKTOpe (WHUUManu3salNA pa3snU4Hbix 
NEPpeMeHHbIX), BO BHELUHUX CPYHKLIMAX (3A€HECEHNE B YEPHbIN CNUCOK, yCTaHOBKa 
NUMUTOB Ha TpaH3akuUu, YCTAHOBKa CTaBKY Hanora) VU B HalwMX NOOUMbIX CyHKLNAX 
transfer/transferFrom B KOTOpbIx OygeT NpUucyTCTBOBaTb KO, NPOBepKN Ha BCAKUe 
AOnonHuTenbHble yCnoBua, Npv HapyLUEHUM KOTOPbIX HaM He AaAYT CHenaTb npopslaxky 

e Ecnuv agmMyH He 3anuvn UcxXOgHWKY KOHTpakta - HE BXOQWTE. Ha 95% 3To ABHO 
XAHMNOT, UHaYe 3a4eM EFO (KOA) CKPbIBaTb. 

e Ecnu B Tr aQMuH roBopnut, YTO DaCT HOMep KOHTpaKTa 3a 5 MUHYT AO NucTuUHra, YTOObI 
oTceub 6otop - HE BXOQWTE, u6o uto6b!l BHeCTM HOMep KOHTpakTa B KOHCpur vu 
3ganycTuTb 6oT Hao 30 ceKyHM C nepekypoM, a BOT He AaTb BpeMA Ha aHann3 
KOHTpakTa - 3HAYUT TAM PeaNbHO YTO-TO MOET ObiITb NNOxoe. 


Ucnonb3soBaHve BSCscan gna utTeHvA uv paboTbi Cc KOHTpaktom. Kak uNvTaTb caM 
KOHTpaktT. 


e TaOnuua OanaHcoB BCex affpecoB AepxaTeneiW MOHeTbI OTOOpaxkaeTcA Ha BKNagke 
“HOLDERS?” Tokeua. 
e Bo BkKnaaKke “CONTRACT” Tpu naHenn: 

o READ - nepeuncneHb! Bce cbyHKLMN U NepeMeHHb!e, KOTOPbIe MbI MO)KEM YUTaTb 
U3 KOHTpakTa He TpaTA ra3 UV He COBepLuaA TpaH3saKkLMn. 

o WRITE - nepeuucneHb! Bce cbyHKUWV, KOTOpbIe UHULWMpyloTCA TpaH3sakUVAmu. 
UmeHHO TyT 6yfeT MUHT, U3MeHEHUe TapndosB, HOOaBneHue B YeEPHbIN CNUCOK, 
BKNIOYEHME VM BbIKMHOUeHUe BO3MO)KHOCTV NPOAAKM VT... 

o CODE - ucxogHbii Kog, KOHTpakTa 


e VUvorna sknagok “READ” wu “WRITE” Het, a Ha Bknagke “CODE” kakas-To 
HeBooOpa3sumaar XPeHb, NO OLWMOKe Ha3bIBAeMaA OaNT-KOHOM KOHTpakTa. OTO 3HaUUT, 
4TO AaQMUH He 3anun Ha BSscan ucxogHukos - KPACHbIM ®NAL ecnu ato KOHTpakT 
TOKEHa, KOTOPbIN BbI XOTUTe KyNUTb. Banute, CKopee BCero 39TO XAHMNOT. 

e Bait kog KOHTpakta BCe paBHO MOXKHO NONpObOBaTb U3YUUTb, ANA 3TOorO HaxkKUMaemM 
CHaYana Ha OpaH>KeBylO a NOTOM Ha CUHIOW KHONKU “Decompile” - nonyyaem pe3ynbTat 
paOoTbl qusaccemOnepa - He CbOHTaH, HO NyYwe, YeM HUYeErO. 

e Becb Kog KOHTpakta 6yfeT nNuOo pa3zb6uT Ha OTAeNbHbIe chbaMnbi (owner.sol, address.sol, 
UNiswapInterface.sol, uv T.g.) nu60 Bce 3TO 6byfeT OAHON OFrPOMHON NpocTbIHen TeKCTa. 

e [lporpammuctb! NeHUMBbI, NOSTOMyY VUCXOAHUKUY CbyHKLYM, cbuy u 1.4. G6e33acTeHYNBO 
KONUPYtOTCA U3 KOHTpakTa B KOHTpakT. Hanpumep kog peqdbnekweHa (peBapA xongepam 
TOKeHa Ha KOWeNbKe) ObIN BNepBble HanucaH rpynnow RFI Finance, notom Obin 
UcnONb30BaH B Hebesbi3BeCcTHOM SafeMoon, a Tenepb 3STOT Ke KOA NpakTuYecku 6e3 
U3MEHEHUN MOXKHO HaUTU B KaXKOOM BTOPOM ECNnu He NepBoOM Npoekte. 

e Bce HoBbie CbULWKN U3 HOBbIX TOKEHOB (NPOLIEHT Ha NAUKBUAHOCTb, NOK nposak) 
nepenonsatoT 6€3 U3MeHEHUM KaK KYCKU Koa B HOBbIe KOHTPakTHI. 

e Ecnuv koa BbIMMAAUT OFHON NpocTbIHeN, TO UAUTe CBepxy BHU3 U CBOpauvBalTe (cneBa 
€CTb ManeHbKUN TpeyrONbHUK - HAXMUTE U COOTBETCTBYIOLLIMM KYCOK KOf1a CBEPHeTCA) 
Bce cnyxKeOHble KNaccbl U OuOnvoTeKu, NOKa HE HATKHETECb HA OCHOBHOe ONUCaHue 
Knacca KOHTpakta. CBopayvBaTb Hafo sBCe, YTO HaYUuHaeTCA CO CNOB 
“Iterface’/’Library”/”"Contract”. OCHOBHOM KNacc KOHTpakTa ToxKe 6yfeT HAaYNHaTbCA CO 
cnosa “Contract”, HO Cpa3y OTNNYaTBCA NO BHEWHemMy BUzy. 


Bot NnpumMep Hatasia ONUCAHUA [NABHOTFO KIlaCCa KOHTPakTa. Mb BYuguM Ha3BaHve 
Halwe/ MOHeTbI, UHULIMVaNnv3salinio NEPEMEHHbIX U KOHCTPYKTOP. 


contract SnoopyInu is Context, IERC20, Ownable { 
using SafeMath for uint256; 
using Address for address; 


mapping (address => uint256) private _rOwned; 
mapping (address => uint256) private _tOwned; 
mapping (address => mapping (address => uint256)) private _allowances; 


mapping (address => bool) private _isExcluded; 
address[] private excluded; 


uint256 private constant MAX = ~uint256(0); 
uint256 private constant tTotal = 1000000000* 10**6 * 10**9; 
UIMntZ256 private xcTotal = (MAX = (MAX = total) )7 


uint256 private  treeTotal; 


string private name = 'Snoopy Inu'; 
string private _symbol = 'SNPINU'; 
ULnte private decimals = 9; 
constructor () 1 

_rOwned[_ msgSender()] = _rTotal; 


emit Transfer (address(0), _msgSender(), _tTotal); 


e fjanee cmotTpyum kKOog Hawnx nwoOumbIx cbyHKUMN approve/transfer/transferFrom wu 
onpegensem CTOUT Ccloffa 3aneTaTb UNM 9TO yxKaC-yKaCc VU Hao AepxKaTbca nosanbue. 


SaknroueHue 


B 3TOM OYeHb KPaTKOU MeTOANYKe MbI paCCMOTpPeNN OCHOBONONaralolyve BeLUV, KaCarOLUNeCA 
BaLUWX AKKAYHTOB, KOHTPaKTOB, YBUAENU OCHOBHbIe MOMEHTbI B3AVUMOAeUCTBUA MexKAY HUMY, a 
TakKe U3yY4UNN OCHOBHbIe Cnocobb! Kak HE BneteTb NULOM B NON Ha NepBon Ke KpaCcHON cBeYe 
VU NOTEpATb BECb CBON DeENO3uT V3-3a CKaMa. 


HacTosATenbHOo COBeTYtO npovTu Oa30Bble KyYpCbl NO NpOrpaMMUpOBaHHuW, U4TOObI YMe€Tb Ha 
MUHUMaANbHOM YPOBHE YUTaTb KOZ, KOHTPaKTa U NOHUMATb XOTA Ob! NPUMEPHO HTO TOT WIV UHOU 
KYCOK KOfia Denaert. 


Hy uv Hagjeloch, TO 8Ta MeTOANYKa Aana BaM HeEMHOrO HOBOU UW NONe3HON UHcbopmaLun ))) 


Mo Bctpeuy, 
Alex Kruegger (@Kruegger) 
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Ecnu QaHHbii Mamepuan O6bin Bam none3eH u Bbi pewunu ombnaeodapumb aemopa u 
momueuposamb e€20 Ha OalbHetiwyto pabomy @ 3MO0M HanpaeneHuu, He OepxkKumMe 3mMo 
KerlaHue @ cebe, a wmume myyU NOOOePXKU Ha: 


BTC: bc1qsg8566ys77xqq77m3zd32utrj9f8h34rqcp9cx 
BSC/ETH/Polygon: 0x909b194faa37574a2927525536d4dcae2a925a8e 

Vave: 3PHdoa9JLDDRDJ VZdXJUSKHCwXA8RTV02zG 

Solana: 5daV3usDd4ddzqmLVSeeifNhqBkAw67Yzm7jDEgTJv61U 
Polkadot: 13Y9D88uGesuwUUNMLiv2b2tNhsgqxA2iv9YJuuxYgNq9te8U 


KARDIA-CHAIN: 0x3b11e52b748916106b27ael5Sf5F821bd47481F8F 
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